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(54) METHOD FOR REMOVING NITROGEN OXIDE 

(57)Abstract: 

PURPOSE: To provide a method for removing more efficiently nitrogen oxides from an exhau 
gas with excess oxygen exhausted from an internal combustion engine by using a catalyst wi 
high performance in the wide temp, range, especially at a low temp. 

CONSTITUTION: In a method for removing nitrogen oxides in an exhaust gas contg. nitrogen 
oxides and hydrocarbons with excess oxygen, a catalyst wherein at least one of transition 
metals such as Cu, Co, Pt, Rh and In is incorporated in zeolite with a particle diameter of 
smaller than 0.1 jim is brought into contact with the above described exhaust gas. 
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10 

[0011] 

[Means to solve problems] In view of the above situations, as 
a result of a diligent study for purifying nitrogen oxides in exhaust 
gases under oxygen rich conditions by means of zeolite catalysts, 
15 the inventors have found that a catalyst obtained by depositing 
at least one transition metal on zeolite having a diameter of less 
than 0.1 jam has excellent nitrogen oxide purification ability in 
a wide temperature range, in comparison with the conventional 
zeolite catalyst. The present invention has been attained. 

20 

[0014] In zeolite constructing the catalyst of the present 
invention, it is important that its particle diameter is less than 
0.1 \im. If the diameter is more than 0.1 \im, full performance 
thereof will be not improved. The size is preferably less than 

25 0.8 \im, more preferably less than 0.05 pm. Here, the particle 
diameter of zeolite means primary diameter and can be usually 
confirmed by means of an electron microscope. The structure of 
zeolite is not particularly restricted, and for example ZSM-5, 
-11, -12, -20, mordenite, ferrierite, Y type, zeolite beta and 

30 the like can be cited. ZSM-5 and zeolite beta prove preferable. 
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Processes for producing zeolite are not particularly restricted, 
and any of known processes can be cited. Also, a process for 
controlling the particle size is not particularly limited. If 
the particle size of zeolite thus produced is more than 0.1 pm, 
5 the resultant will be pulverized, but its crystal property will 
be lowered, thereby causing the possibility to lower the 
performance. Zeolite having a particle diameter of less than 0.1 
Vim proves preferable. 



10 [0017] A transition metal to be deposited on zeolite is not 
particularly restricted, and Ti, V, Cr, Mn, Fe, Co, Ni, Cu, Zn, 
Zr, Mo, Pt, Ru, Pd, Rh, In, Au and the like can be used. Cu, Fe, 
Co, Ni, Pt, Pd, Rh, and In prove preferable, and Cu, Co, Pt, Rh 
and In prove more preferable. These transition metals are 

15 generally deposited by means of ion exchange, impregnation, 
evaporation and solidation, physical mixing processes and the like , 
preferably ion exchange process. 
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